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The primary object of this investigation is the study in vitro of the 
proteolytic mechanism of cancer tissue under conditions approaching 
as closely as possible those obtaining in living animals. It is obvious 
that results obtained under such conditions are of considerable sig- 
nificance for the understanding of the characteristic biochemical and 
biological behavior of malignant growth. 

Our work with tumors has led to certain observations which seem 
to throw an entirely new light on tissue proteolysis and has forced us 
to initiate research of a more general nature, the results of which are 
also included in this paper. 

Besides temperature and enzyme concentration, the most important 
and generally recognized factor governing the action of proteolytic 
enzymesis the hydrogen ion concentration of any enzyme system under 
investigation. Without proper pH control, results have very little 
meaning. As far as tissue proteolysis is concerned, it would seem, 
therefore, that results of greatest significance could be obtained by 
carrying out the proteolysis within the range of the pH characteristic 
of the tissue in the living animal. There are, however, no published 
methods which will permit us to estimate with any degree of accuracy 
the pH of living tissues in situ, and pH measurements on excised 
tissues are obviously subject to grave error. For the work on the 
malignant tumors used in this research we did rely on pH estimations 
made recently in this laboratory by Dr. H. Kahler and one of the 
writers (V.). The results were obtained in the living animal by means 
of the glass electrode. This method will be described in the near 
future. 

A second and hitherto unrecognized factor in tissue proteolysis, as 
will be shown by the following experimental evidence, is the oxygen 
tension under which the proteolysis is carried out. Here also, as in 
the case of pH, information pertaining to the true oxygen tension in 
living tissues in situ is very inadequate, due to lack of suitable meth- 
ods. It can safely be stated, however, that the tissue oxygen tension 
is far below that of atmospheric air. This is shown by the work of 
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Campbell (1924), who, by injecting nitrogen into the subcutaneous 
tissue or the peritoneal cavity of living animals, found an oxygen ten- 
sion, after equilibrium was reached, of 20 to 30 millimeters under the 
skin and’30 to 40 millimeters in the abdominal cavity. These are 
figures which approximate the oxygen tension of venous blood. We 
believe, however, that the oxygen tension in certain tissue areas which 
are somewhat removed from the blood capillaries may be considerably 
lower. In this case due consideration must be given to the fact that 
the oxygen carried by the blood to the tissues must diffuse through 
the capillary wall and several cell layers. These cells undoubtedly 
utilize part of the diffusing oxygen, as would be expected from the 
high reducing power of tissues (Voegtlin, Johnson, and Dyer, 1924). 
It would seem, therefore, of considerable interest to study the influ- 
ence of variations in oxygen tension on tissue proteolysis and to work 
particularly with oxygen tensions within the physiological range. As 
far as we are aware the experiments to be reported are the first along 
this line. 
I. AUTOLYSIS OF MALIGNANT TUMORS 


Two standard transplantable rat tumors were employed. The 
Jensen rat sarcoma was originally received through the kindness of 
Dr. Carl F. Cori, of the New York State Institute for the Study of 
Malignant Disease, and was propagated in a strain of albino rats 
received from the same source. In these rats tumor transplantation 
is successful in a high percentage of the animals, and the tumors grow 
to considerable size. Histological examination by Passed Asst. Surg. 
R. D. Lillie, of the division of pathology and bacteriology of the 
National Institute of Health, shows that this tumor is composed 
almost completely of malignant cells. Lillie states: 

A richly cellular tumor composed of fusiform and spindle cells presenting 
moderately hyperchromatic and leptochromatic nuclei, which often exhibit 
mitoses. The stroma consists of fine and coarse intercellular fibrils. Multiple 
areas of necrosis, without inflammatory reaction or demonstrable bacteria, are 
present. The adjacent skeletal muscle is freely invaded and the inclosed muscle 
fibers are compressed and distorted. 

The Walker rat carcinoma 256 was obtained through the courtesy 
of Dr. George Walker. This tumor originated March 26, 1928, in 
the breast of a female albino rat. It was received in October, 1930, 
after having gone through 51 transplantations. We have propagated 
this tumor by subcutaneous inoculations in the inbred rat strain of 
the Wistar Institute, in which strain it uniformly gives almost 100 
per cent of takes and the tumors very rarely regress. If the tumor- 
bearing animals are kept until they die, metastases are found in 4 
considerable number of the animals. The histological report on this 
tumor by Passed Asst. Surg. Lillie follows: 
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A richly cellular, lobulated tumor, composed of large polygonal epithelial cells 
having no definite alveolar arrangement and trabeculated by fine and coarse 
septa of fibrous tissue. The epithelial cells have a comparatively large rim of 
finely granular acidophilic cytoplasm, large markedly hyperchromatic nuclei, 
distinct deeply staining nucleoli and frequently exhibit mitoses in various stages. 
There are multiple areas exhibiting various degrees of necrosis. Bacteria are not 
demonstrable. One section shows the tumor invading the skeletal muscles with 
replacement and atrophy of the muscle fibers. 

These two transplantable tumors, especially the sarcoma, offer a 
good opportunity for the study of the proteolysis of cancer tissue, for 
the reason that they contain only a negligible amount of normal cells 
and stroma. We are indebted to Associate Pharmacologist J. W. 
Thompson, of this laboratory, for the supply of tumor animals. 

Sufficient fresh tumor tissue was obtained for each experiment by 
decapitating ‘a few tumor rats and dissecting out the tumors, discarding 
stroma and macroscopically necrotic appearing tumor tissue. A 
weighed amount of this tumor material was ground to a pulpy mass 
in a mortar with pure quartz sand. To this pulp was added about an 
equal volume of glass-distilled water, and grinding was completed. 
The material was then filtered through cotton cloth in order to re- 
move any coarse particles and sand. Half a cubic centimeter of this 
freshly prepared tumor extract was placed in each of a series of care- 
fully cleaned pyrex Erlenmeyer flasks of 25-c. c. capacity. There was 
added then to each flask 2 c. c. of buffer solution prepared from pure 
chemicals according to McIlvaine (1921). The pH of the digestion 
mixture was adjusted colorimetrically before and checked after each 
experiment. As will be noted later, the action of special chemicals 
(CuSO, and H,0,) was also studied on the autolysis. Sufficient toluene 
was added to each flask to prevent bacterial growth, and the flasks 
were stoppered with cotton plugs. Half of the flasks were placed in an 
incubator at 37° C. in contact with atmospheric air; the other flasks 
were placed in a large vacuum desiccator which was evacuated by 
means of a high vacuum pump (Cenco type). Evacuation was carried 
out for 15 to 30 minutes at room temperature (about 25° C.), and the 
pressure was measured by a mercury manometer at the beginning and 
end of the digestion period. The pressures indicated on the graphs 
refer to those at the end of digestion. The desiccator was then placed 
in an incubator at 37° C. for 18 to 20 hours. 

The degree of proteolysis was estimated by Sérensen’s formol-ti- 
tration method, phenol-phthalein being used as indicator. Duplicate 
samples were titrated and the values were averaged. The amino ni- 
trogen of the undigested control samples was estimated by the same 
method and the final values were expressed as increase in amino 
nitrogen above that of the undigested controls. 

The results of these experiments are illustrated by the activity-pH 
curves in Charts 1 and 2. The optimum of proteolysis under atmos- 
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pheric as well as reduced oxygen tension lies between pH 4 and pH 6. 
There will be noted a strikingly greater degree of proteolysis in the 
samples exposed to a reduced oxygen pressure. As the pH is increased 
above 6, the degree of proteolysis rapidly decreases and reaches a very 
low level between pH 7 and pH 8. It furthermore is significant that 
the two curves representing high and low oxygen tensions approach 
each other with increasing pH. From these curves we may conclude 
that proteolysis of the proteins of these two malignant tumors is near 
the minimum in the pH range characteristic of these tumors in vivo, 
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CHART 1.—The autolysis of Walker carcinoma. The digestion mixtures contained 0.5 c. c. of a 
water extract of tumor and 2c. c. of buffer. The tumor extract was oxidized by adding 4c. c. of 
perhydrol to 30 ¢. ¢. of tumor extract. The addition of 0.2 c. c. of N/40 CuSO, to each flask caused 
a marked inhibition of proteolysis. The curves represent the net increases in amino N, as de- 
termined by the formol titration with N/20 NaOH, after 18 hours at 37° C. at different hydrogen 
ion concentrations 











i. e., pH 6.6 to 6.8, and in the approximate oxygen tension range of 
mammalian tissues in situ. 

Is this low degree of proteolysis in the physiological pH and oxygen 
tension range due to the absence of a proteolytic enzyme acting under 
these conditions or to the absence of a suitable substrate? In order to 
test the latter possibility, blood fibrin was added to the Jensen tumor 
extract; for it was observed that the Walker carcinoma in most ex- 
periments showed slightly higher values under the above conditions 
than the Jensen tumor, and microscopical study showed that the 
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former tumor contains more fibrous tissue than the latter. The iso- 
electric point of blood fibrin is at about pH 7. The fibrin was pur- 
chased from Merck & Co. It was thoroughly powdered in a ball mill, 
suspended in distilled water plus some toluene, and ground again in 
the ball mill until an even suspension was obtained. The proteolysis 
of the Jensen sarcoma in the presence of added fibrin is illustrated by 
Chart 3. The graph shows that this tumor contains a proteolytic 
enzyme which can digest fibrin at about pH 7. There is another pH 
optimum at about pH 5 under reduced oxygen tension. It is also 
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CHART 2.—The autolysis of Jensen sarcoma. The digestion mixtures contained 0.5 ¢. c. of water 
extract of tumor and 2c. c. of buffer. The tumor extract was oxidized by adding 4 c. ©. of per- 
hydrol to 30 c. c. of tumor extract 


significant that the latter optimum is at a much higher level than that 
at pH 7. 

In view of the recently established interesting function of reduced 
glutathione as an activator of proteolytic enzymes of the cathepsin 
type (Grassmann, Dyckerhoff, and v. Schoenebeck, 1929; Wald- 
schmidt-Leitz, Purr, and Balls, 1930) it appeared possible that the 
sulphydryl compounds occurring in these tumors may play a govern- 
ing role in these autolysis experiments. Unpublished data by Dr. J. 
M. Johnson and one of us (V.) show that these tumors contain con- 
siderable quantities of reduced and practically no oxidized gluta- 
thione. They also contain in considerable amounts SH groups at- 
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tached to protein, as judged from the strongly positive nitroprusside 
test of fresh tumor material from which the glutathione has been 
removed by repeated washing with distilled water. 

In a recent paper (Voegtlin, Johnson, and Rosenthal, 1931) it was 
shown that the oxidation of reduced glutathione is powerfully cat- 
alyzed by minute quantities of copper, which occurs in practically all 
tissues in greater or lesser amounts. This catalysis proceeds very 
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Cuakt 3.—The proteolysis of fibrin by Jensen sarcoma. The digestion mixtures contained 0.5 c. c. 
of a water extract of tumor and 2c. c. of buffer. The addition of 0.5 c. c. of a 10 per cent suspension 
of blood fibrin caused a marked increase of proteolysis at pH 6.6-7.0 and at pH 5.0 





rapidly within the physiological pH range in the presence of oxygen, 
but in strongly acid solutions the copper-glutathione complex is quite 
stable. Furthermore, it is known that the reduced glutathione in 
tissue extracts, on standing in contact with oxygen, is gradually oxi- 
dized (Hopkins and Elliott, 1931). These considerations made it 
desirable to test the tumor digests before and after incubation by 
means of the nitroprusside test for the presence or persistence of sub- 
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stances containing SH groups. Before incubation the fresh material 
always showed a fairly strong test, irrespective of the pH of the buffer 
used. After digestion the test was strongly positive in the aerobic set 
at pH 3, and the intensity of the test decreased with increasing pH 
and became negative at pH 6 and above. The same relation between 
pH and nitroprusside test was found in the samples digested under 
greatly reduced oxygen tension, except that the test was stronger in 
the acid range and positive tests were obtained at a higher pH than 
with the aerobic samples. The intensity of these tests is indicated in 
Charts 1 and 2 by + and — signs. There appears to be, there- 
fore, a relation between the presence and persistence of sulphydryl 
compounds, the oxygen tension and pH under which the proteolysis 
proceeds, and the degree of proteolysis. Conditions which favor the 
persistence of SH groups—i. e., a relatively high hydrogen ion con- 
centration and low oxygen tension—are favorable for proteolysis. 
Further evidence supporting this conclusion is the fact that, when the 
SH groups of the tumor extract are oxidized by running a current of 
air through it until the nitroprusside test becomes negative, the tumor 
material exhibits practically no proteolysis over the pH range from 3 
to 8 under atmospheric or reduced oxygen pressure. Similarly, if the 
SH groups of the extract are oxidized by H,O, before the samples are 
set up, no appreciable proteolysis occurs. (See Charts 1 and 2.) 

The addition of copper sulphate has the same effect. 

So far the results do show clearly that in the autolysis of tumors 
SH groups play a considerable réle. They indicate that not only 
reduced glutathione but also SH groups attached to proteins favor 
proteolysis. In view of the prevalence of these protein sulphydryl 
groups in practically all tissues, it seemed of great importance to es- 
tablish their function in proteolysis beyond doubt. The following ex- 
perimental evidence will serve this purpose. 


II. THE ACTION OF PAPAIN 


A. Digestion of coagulated egg white—The important researches of 
Willstatter and his school have revealed a fairly close parallelism 
between the action of certain proteases of animal tissues (cathepsin) 
and their analogue in plants—i. e., papain. In the case of papain it 
has been known for many years that the presence of HCN or H,S 
greatly increases proteolysis. A similar action is exerted by cysteine 
and reduced glutathione, whereas the corresponding disulphides are 
inactive (Grassmann, Dyckerhoff, and v. Schoenebeck, 1929). 

For the following experiments commercial papain (Merck) was 
employed. This material was purified in the following way: 

Twenty-five grams of the commercial enzyme were treated with 
1,700 c. c. of N/30 disodiumcitrate (pH 5) and allowed to digest three 
days at 37° C. in the presence of 120 mg. SH glutathione, toluene 
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being added to prevent bacterial growth. The glutathione was 
added in order to activate the enzyme, so that it would digest as much 
as possible of the protein of the commercial product. A brownish 
solution containing only a very small amount of solid particles was 
thus obtained. After filtration, the filtrate was concentrated in a 
vacuum desiccator. The enzyme was then precipitated by the addi- 
tion of 10 volumes of 95 per cent alcohol. The white precipitate 
was separated by centrifugation and filtration and was thoroughly 
dried in vacuo. This method is a modification of that used by Will- 
stitter and Grassmann (1924). 

The substrate selected for the determination of the function of 
protein sulphydryl groups was egg white from fresh eggs. It has been 
shown by Heffter (1907), Harris (1923), and Abderhalden and 
Wertheimer (1923) that the native proteins of egg white do not give a 
positive nitroprusside test for SH groups. If, however, the egg white 
is quickly coagulated by heating to about 90° C., then the denatured 
proteins give a strong nitroprusside test. The intensity of the test 
depends to some extent on the length of heating. We have tested 
the protein filtrate obtained by treating fresh or coagulated egg white 
with 10 per cent trichloracetic acid for the presence of substances 
containing SH or S-S groups with negative results. This clearly 
shows that the SH groups of coagulated egg white must be part of the 
protein molecule and that they are formed as a result of a change in 
the chemical constitution of these proteins produced by heat. Once 
formed, these protein sulphydryl groups, which will be designated 
henceforth as PSH, under suitable conditions are subject to oxidation. 
We have employed three different methods for this purpose. First, 
H.O, added to coagulated egg white readily oxidizes the PSH groups. 
Second, the addition of CuSO, to coagulated egg white also causes 
an oxidation of the PSH groups. Third, aeration of the coagulated 
egg white at 37°C. for several hours leads to the oxidation of the PSH 
groups. On chemical grounds this last method is probably the 
mildest and the least objectionable treatment. 

On the basis of these considerations it is possible to determine (a) 
tke influence of atmospheric or reduced oxygen tensions on the action 
of papain on freshly coagulated egg white containing PSH groups, 
and (6) the action of papain on coagulated egg white whose PSH 
groups have been oxidized by air, H,O., or CuSQ,. 

The coagulated ege white was prepared by diluting fresh egg white 
with two volumes of 0.8 per cent NaCl solution with vigorous stirring. 
The solution was then placed in a beaker on a water bath. The 
material was then stirred vigorously by a mechanical stirring device 
and was rapidly brought to about 90° C. As soon as samples of the 
coagulated material yielded a deep purple nitroprusside test, the 
beaker and its contents were rapidly cooled and the coarser particles 
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removed by filtration through a coarse cotton cloth. The resulting 
suspension was either used immediately for a digestion experiment or 
it was first treated by air in the manner indicated above. Digestion 
was carried out at 37° C., and the same buffer solutions were used for 
adjusting the pH as in the tumor experiments. 

The results are illustrated by Chart 4. The + or — signs on the 
curves indicate the presence or absence of PSH groups at the end of 
the digestion period. 

The following conclusions may be drawn from this evidence. 
Chart 4 shows that there is considerable digestion of freshly coagulated 
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Cuart 4.—The proteolysis of coagulated egg white by papain. The digestion mixtures contained 
lc. c. of coagulated egg white+4.8 mg. papain in 0.5 c. c. H:0+2c. c. buffer. The coagulated 
egg white was oxidized by exposure to air at 37° C. for 20 hours or until the nitroprusside test for 
sulphydryl was negative 


egg white by papain, under atmospheric O, tension. This confirms 
the results of other workers. (See literature: Willstitter, Grass- 
mann, and Ambros, 1926.) The new finding is that digestion is 
strikingly increased if the O, tension is lowered. The two lower 
curves in Chart 4 indicate that only a slight proteolysis occurs if the 
egg white, after coagulation, is treated with air until the nitroprusside 
test becomes negative, and this oxidized material is tested with 
papain under identical conditions. Hence, it is obvious that there 
exists a definite relation between the degree of proteolysis and the 
presence of PSH groups. Under reduced O, tension these groups are 
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still present in the freshly coagulated egg white at the end of digestion. 
As in the tumor experiments, there is again a tendency for diminution 
of PSH concentration with increasing pH under reduced and even 
more so under atmospheric O, tension. Moreover, experiments, 
which will not be described here, indicate that if the egg white is 
coagulated, but not exposed for a sufficiently long time to the high 
temperature, the nitroprusside test is less pronounced and the degree 
of proteolysis is correspondingly lower. Treatment of coagulated 
egg white with H,O., which oxidizes the PSH groups, also almost 
completely abolishes proteolysis. The same inhibition of proteolysis 
is also observed when CuSO, is added to the digestion mixture 
containing freshly prepared coagulated egg white. We have con- 
firmed the observation of previous workers that uncoagulated egg 
white is very little digested by papain. It will be remembered that 
fresh uncoagulated egg white does not contain SH groups. 

Without going into a further discussion of these results, it may be 
said that these experiments furnish clear evidence that the oxygen 
tension and pH are regulating factors in the digestion of coagulated 
egg white, which contains PSH groups. 

B. Digestion of fibrin and gelatin in the presence of glutathione.—The 
preceding experiments dealt with the influence of O, tension and pH 
on the proteolysis of a system containing protein SH groups. In the 
following experiments the influence of O, tension and pH was studied 
on systems containing SH groups in the form of reduced glutathione. 
As previously stated, it has been found by Waldschmidt-Leitz (1930) 
and Grassmann (1929) that reduced glutathione promotes the action of 
papain and cathepsin. Oxidized glutathione, according to Grassmann 
(1929), is inactive. The activating property of glutathione in pro- 
teolysis is therefore due to the SH groups. 

The crystalline reduced glutathione was prepared according to 
Hopkins (1929) by Dr. J. M. Johnson of this laboratory. We are also 
indebted to him for the iodometric estimations of glutathione referred 
to later on. The same kind of papain was used as in the preceding 
experiments. Merck’s blood fibrin and commercial gelatin were used 
as substrates. The technique in other respects was unchanged. 

The results are illustrated by Charts 5 and 6. The evidence is 
clear in showing that, generally, proteolysis in the presence of reduced 
glutathione is very much greater under reduced than under atmos- 
pheric O, tension. The figures for the reduced glutathione remaining 
at the end of the digestion period are given in the upper part of Chart 
5. These figures and others from additional experiments indicate that 
the small amount of added reduced glutathione (1.5 mg.) is completely 
oxidized at the end of digestion in the higher pH range, whereas with 
increasing acidity there is still some reduced material left. The digests 
exposed to a reduced O, tension show essentially the same relation- 












721 March 25, 1982 


ship to the pH, except that the SH values are considerably higher in 
the lower pH range. 
















DISCUSSION 


The hydrolysis of proteins, whether brought about by means of 
strong acids, alkalies, or enzymes, is considered to consist essentially 
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Cuart 5.—The proteolysis of fibrin by papain plus glutathione. The digestion mixtures con- 
tained 1 c. c. of a 10 per cent suspension of fibrin and 4.8 mg. papain contained in 0.5 ¢. ¢, Hx0+2 
c. ¢. buffer. ‘The addition of 1.5 mg. reduced glutathione to each flask caused a marked Increase 
in proteolysis under conditions of reduced O: tension. The upper curves demonstrate the greater 


stability of the glutathione in these digestion mixtures under reduced 0; tension, 18 hours at 
37°C. Correction was made for the original amino N titration of the added glutathione 


in the cleavage of peptide linkages with the addition of the components 
of water, thus, 


R:-CO—NH:-R +H,0=R-COOH +R-NH,. 





Strictly speaking, this reaction is a true hydrolysis and is not con- 
nected with oxidation-reduction processes. The degradation of the 
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proteins in tissues is brought about by catalysts, i. e., the proteolytic 
enzymes. The latter can be separated more or less from the other 
chemical tissue components and their proteolytic activity on proteins 
can be studied in vitro. Results obtained in this manner are of great 
scientific interest, but it is obvious that they are only of restricted 
vaiue for an understanding of proteolysis as it occurs in the living 
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CHART 6.—The proteolysis of gelatin by papain plus glutathione. The digestion mixtures con- 

tained 1 c. c. of 12 per cent gelatin and 1.2 mg. papain in 0.5 c.c. Hx0+2c. c. buffer. A great in- 

crease in proteolysis was caused by the addition of 1.5 mg. reduced glutathione particularly under 

conditions of reduced O; tension. Correction was made for the original amino N titration of 
the added glutathione 








animal. This fact was recognized by Bradley and Taylor (1916) in 
their studies on autolysis with reference to the influence of changes in 
the acidity of the digests. It was stated in the introduction to this 
paper that tissue proteolysis should be studied by methods which 
closely approximate the conditions in the living animal. It will be 
evident from the experimental results here reported that this view- 
point is fully justified. It has led to the recognition of the O, tension 
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as a controlling factor in the proteolysis of cancer tissue in vitro. 
The experimental evidence clearly shows that in this case tissue pro- 
teolysis is promoted when digestion proceeds under greatly reduced 
O, tension—in other words, under conditions comparable to those 
found in the tissues. This fact alone is sufficient to postulate in 
tissues a relation between oxidation-reduction and proteolytic pro- 
cesses. Additional evidence presented in this paper further indicates 
that the sulphydryl system of tissues plays an important part in this 
relation between oxidation-reduction and proteolysis. Cancer tis- 
sues, as well as normal tissues, contain glutathione in the reduced 
form and proteins containing SH groups. It can be shown that these 
SH groups are readily oxidized if the tissues are exposed to molecular 
oyxgen. There is good reason to believe that this oxidation of SH 
groups is catalyzed by minute traces of heavy metals, such as copper, 
which occur in all tissues. Our experiments show that oxidation of 
these SH groups results in a striking decrease in tissue proteolysis. 
On the other hand, if the conditions for the digestion are such that the 
SH concentration is only slowly reduced, then proteolysis is promoted. 
We have seen that a shift toward increasing hydrogen ion concentra- 
tion and a reduction in O, tension tend to retard the oxidation of the 
SH groups. This relationship has been demonstrated not only in 
cancer tissue proteolysis, but also in the experiments on the proteolytic 
action of papain. It would, therefore, appear to have a more general 
significance. 

The experiments described in this paper concern themselves ex- 
clusively with the determination of the degree of proteolysis at the 
end of 18 to 20 hours. Further work, which is in progress, deals with 
the rate of proteolysis and equilibrium conditions. It is hoped that 
a clearer understanding of the factors which regulate proteolysis in 
tissues may lead to a successful demonstration of the synthesis of 
tissue proteins. 

Finally, a few remarks on the bearing of these results on the cancer 
problem may not be amiss. The work of Warburg and his coworkers 
(1926) has produced the following important results: First, malignant 
tumors in vitro derive most of their energy from the conversion of 
glucose into lactic acid. Second, in confirmation of Cori and Cori 
(1925), it is found that the venous blood coming from malignant 
tumors contains more lactic acid and less glucose than other venous 
blood. Third, malignant cells survive in vitro for a day or even 
longer under anaerobic conditions, indicating that cancer tissue is 
much more resistant to lack of O, supply. All of this work has placed 
great emphasis on the carbohydrate metabolism of tumors as com- 
pared with normal tissues. The investigation of the protein metab- 
olism of tumors has received scant attention, perhaps for the reason 
that most efforts were' devoted to a demonstration of a qualitative 
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difference between the protein metabolism of malignant and that of 
normal tissues. Such a difference may exist, but so far it has not 
been demonstrated. However, it is obvious that the progressive 
cellular growth and accompanying cell death characteristic of malig- 
nant tumors must involve the building up and breaking down of pro- 
teins. Malignant growth is disordered growth in the sense that the 
organization of the malignant tissue is not so nicely adjusted for 
physiological purposes as the organization of normal tissues. In many 
tumors it is evident that certain portions do not contain an adequate 
vascular supply. It may be assumed, therefore, that in these loca- 
tions, due to deficient blood circulation, there would accumulate lactic 
acid in sufficient concentration so as to cause an appreciable local 
increase in hydrogen ion concentration. Malignant cells in such 
regions will die as a result of inadequate food supply and possibly also 
due to the increased hydrogen ion concentration. There would thus 
be established conditions (low pH and low O, tension) which, accord- 
ing to our in vitro experiments, favor proteolysis. The products of 
proteolysis could then either be absorbed by intact blood vessels on 
the periphery of the necrotic area or they could be utilized by adjoin- 
ing living tumor cells for growth and multiplication. It may perhaps 
not lead us too far from the basis of experimental facts if we also point 
out that increased hydrogen ion concentration and low oxygen tensions 
are conditions which favor the persistence of reduced glutathione. 
The latter substance apparently has a stimulating influence on cell 
division (Voegtlin and Chalkley, 1930, 1932). Similar considerations 
might also be applied to the explanation of the destructive action of 
tumors on the surrounding normal tissue. These problems are under 
investigation in this laboratory. 

There can be little doubt that the mechanism of protein metabolism 
of normal and malignant tissues is far more complex than has been 
hitherto assumed. 

SUMMARY 


1. For the proper understanding of the proteolytic mechanism of 
the. tissues in living animals it is essential to perform experiments 
in vitro under conditions approximating those in vivo. An attempt in 
this direction has been made in the case of malignant tissues by reduc- 
ing the O, tension and adjusting the hydrogen ion concentration 
accordingly. 

2. The in vitro autolysis of two malignant tumors shows that both 
pH and O, tension are controlling factors in tissue proteolysis. These 
factors apparently operate through their influence on the sulphydry! 
system of the tissues. 

3. Evidence is produced, which indicates that not only glutathione, 
but also proteins containing SH groups, are concerned in tissue prote- 
olysis. Confirmatory evidence is obtained from experiments dealing 
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with (a) the digestive action of papain on coagulated egg white con- 
taining protein SH groups, and (6) the action of papain on gelatin and 
fibrin in the presence of reduced glutathione. 

4. The results afford substantial proof for the coupling of oxidation- 
reduction and proteolysis in tissues. 
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DEATH RATES IN A GROUP OF INSURED PERSONS 


Rates for Principal Causes of Death for January, 1932 


The accompanying table, taken from the Statistical Bulletin for 
February, 1932, issued by the Metropolitan Life Insurance Co., 
presents the mortality record of the industrial insurance department 
of the company for January, 1932, as compared with that for Decem- 
ber, 1931, and that for the corresponding month of last year. It also 
gives a comparison of the rates for the years 1930 and 1931. The 
rates for this group of persons in recent years are based on numbers 
varying between 17,000,000 and 19,000,000. Within the last few 
years the general death rates among these insured persons have 
averaged about 72 per cent of the death rate for the registration area 
of the United States. 

The Bulletin states: 

In no previous January have health conditions among these policyholders 


been as good as those which prevailed during the first month of 1932. The 
death rate was 8.7 per 1,000—7.6 per cent lower than the previous low point for 
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any January on record for this company (9.4 in 1927). In January a year ago, 
when there was widespread prevalence of influenza, the mortality rate was 9.9 
per 1,000. Insured wage earners in all sections of the United States, as well as 
those in Canada, have shared in the unprecedentedly low January mortality rate. 

Each of the important causes of death, except cancer, suicides, and automobile 
fatalities, recorded a lower death rate in January than in the corresponding month 
of last year. The remarkably low figure for tuberculosis (67.7 per 100,000), is 
particularly noteworthy. This figure has never been closely approached during 
the corresponding month of any previous year. It augurs well for the continu- 
ance of the downward course of the tuberculosis mortality rate during the remain- 
der of 1932. The heart-disease rate is lower by 10.8 per cent than in January, 1931, 
and large reductions are in evidence for the following: Influenza (48.8 per cent), 
cerebral hemorrhage (12.5 per cent), pneumonia (32.0 per cent), other respira- 
tory conditions (23.2 per cent), diarrheal diseases (23.4 per cent), puerperal 
conditions (10.8 per cent), and accidents (8.9 per cent). Each of the four prin- 
cipal communicable diseases of childhood also registered a lower mortality rate 
than for the corresponding month a year_ago. 

The suicide death rate rose from 7.7 in January, 1931, to 8.7 in 1932. 


Death rates (annual basis) per 100,000 for principal causes of death 
{Industrial insurance department, Metropolitan Life Insurance Co.] 
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1 All figures in this table include insured infants under 1 year of age. The rates for 1931 and 1932 are 
subject to slight correction, since they are based on provisional estimates of lives exposed to risk. 


COURT DECISION RELATING TO PUBLIC HEALTH 


Death from Rocky Mountain spotted fever caused by tick bites held 
compensable under workmen’s compensation act.—(Idaho Supreme 
Court; Reinoehl ». Hamacher Pole and Lumber Co. et al., 6 P. (2d) 
860; decided Dec. 8, 1931.) In a proceeding under the workmen’s 
compensation law, compensation was sought for the death of an em- 
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ployée from Rocky Mountain spotted fever. It was found that the 
employee, a swamper for a lumber company, had been bitten by 
ticks, which bites resulted in Rocky Mountain spotted fever from 
which death ensued. The law provided for compensation in the 
case of a “personal injury by accident arising out of and in the 
course of” employment. The supreme court, in granting compensa- 
tion, summed up its conclusions in the following language: 


The tick bite, or bites, the injury, or injuries, that caused the Rocky Mountain 
spotted fever resulting in the workman’s death in the instant case was, therefore, 
an “accident,” since it was in the ordinary and popular sense of the term and 
[an] unlooked-for mishap which was neither expected nor designed. The fact 
that the accidental injury results in a disease does not alter the nature or the 
consequential results of such injury. Brintons v. Turvey, supra. We therefore 
hold that deceased received ‘‘a personal injury by accident arising out of and 
in the course of his employment.” 


DEATHS DURING WEEK ENDED FEBRUARY 27, 1932 


Summary of information received by telegraph from industrial insurance companies 
for the week ended February 27, 1932, and corresponding week of 1931. (From 
the Weekly Health Index, issued by the Bureau of the Census, Department of 
Commerce) a ae - 

Feb. 27, 1982 ‘week, 1931. 

Policies in force 73, 951, 428 75, 133, 159 

Number of death claims 13, 563 16, 973 

Death claims per 1,000 policies in force, annual rate 9. 6 11.8 

Death claims per 1,000 policies, first 8 weeks of year, 


annual rate 9.9 11.3 


Deaths ' from all causes in certain large cities of the United States during the week 
ended February 27, 1932, infant mortality, annual death rate, and comparison 
with corresponding week of 1931. (From the Weekly Health Index, issued by 
the Bureau of the Census, Department of Commerce) 


[The rates furnished in this summary are bared eae - vhaped population estimates derived from the 
census 
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Deaths from all causes in certain large cities of the United States during the week 
ended February 27, 1982, infant mortality, annual death rate, and comparison 
with corresponding week of 1931.—Continued 
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1 Deaths of nonresidents are included. Stilibirths are excluded. 
he) ee represent annual rates per 1,000 population, as estimated for 1932 and 1931 by the arith- 
metical me! ; 
' Deaths under 1 year of age per 1,000 estimated live births. Cities left blank are not in the registration 
area for births. 
‘ Data for 78 cities. 
' Deaths for week ended Friday. 
* For the cities for which deaths are shown by color, the ntages of colored + in 1930 were 
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New Orleans, 29; Richmond, 29; Tampa, 21; and Washington, D. C., 27. 
’ Population Apr. 1, 1930; decreased 1920 to 1930, no estimate made. 


DEATHS DURING WEEK ENDED MARCH 5, 1932 


Summary of information received by telegraph from industrial insurance companies 
for the week ended March 5, 1932, and corresponding week of 1931. (From 
the Weekly Health Index, issued by the Bureau of the Census, Department of 
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all causes in certain large cities of the United States during the week 


March 6, 1982, infant mortality, 


March 25, 1932 
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PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the comms are teylen I i. change when later returns are received by the 
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Reports for Weeks Ended March 12, 1932, and March 14, 1931 


Cases of certain communicable diseases reported by By she h by State health officers 
for weeks ended March 12, 1982, and 14, 1931 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended March 12, 1932, and March 14, 1931—Continued 





Poliomyelitis Scarlet fever Typhoid fever 





Division and State Week | Week Week 
ended | ended ended 


Mar. ar. . | Mar. ; . 
12, 1932} 14, 1931 14, 1931 14, 1931 








New England States: 
Maine 
New Hampshire 


ocoowooo 
ocoocoocoo 


Connecticut 
Middle Apa States: 


Ss oo- 


— 


BS=hdas ae 
— wet awn FY OnrK Ooo 
_ 


Bi cwmPkSN com soocaco 
_ 
a 


South Dakota. 
Nebraska 
Kansas 

South Atlantic States: 


nor nwoocccor 
ecwroewr 


Maryland ? 
District of Columbia 


— 
ecco wooooro wre oo ONS COoONOoro 


conwr KOnoeurKS wBUOSes SoOoN7 K-OwoOOCN 


coo scocoocooor Fr OoOKro CONF 


SeB «8.25 
Nesco SCOSoKeH OOS HHONH~ 
Hes = 
SBom How-S! coo & 

one 











S8unu 88 
SecoktBos SERS 
cKrowroco Siw 


— 
= 
con 


Pacific States: 
Washi 


~eo COOfSCOoOOe #4820 SHED BFOnm-it 
soo coocwocoo +N OerK BHOYK wSXOrF. 





@coo cor ocooeoco ooooco coco cocoror 
woo cococeso coooso coos ooocoo 


SSS moweracnw SBSRR 


Sss 
= 


Oregon 
California... 
































! Week ended Friday. 
‘Fn ores en: 3 cases in Alabama and 5 cases in Texas, 
‘F for 1932 are exclusive of Oklahoma City and Tulsa. 


| 
i 
t 
: 
: 
i 
0 





March 25, 1982 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of cases 


from which reports are received during the current 


cases reported monthly by States » published weekly and covers only those 
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ADMISSIONS TO HOSPITALS FOR THE INSANE, MAY, 1930 


Reports for the month of May, 1930, showing new admissions to 
hospitals for the care and treatment of the insane, were received by 
the Public Health Service from 113 hospitals, located in 38 States, 
the District of Columbia, and the Territory of Hawaii. The 113 
hospitals had 182,001 patients on May 31, 1930, 97,017 males and 
84,984 females, the ratio being 114 males per 100 females. 

The following table gives the number of new admissions for the 
month of May, 1930, by psychoses: 





Number of first admissions 





Male | Female | Total 





— 
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sychoses with cerebral syphilis____. 
Psychoses with Huntington’s chorea 
Psychoses with brain tumor 
. Psychoses with other brain or nervous disease. 
. Alcoholic psychoses. 
. Psychoses due to drugs and other exogenous toxins. 
1, Psyehoses with pellagra 

. Psychoses with other somatic di 
Manic-depressive psychoses 
Involution 
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During the month of May, 1930, there were 3,388 new admissions 
to the hospitals, 57.9 per cent of these new admissions being males and 
42.1 per cent females. Four hundred and sixty-seven of the new 
admissions were reported as being undiagnosed or ‘“‘without psy- 
chosis.” There were 2,921 new admissions for whom provisional 
diagnoses were made. Of these 2,921 patients, cases of dementia 
praecox constituted 25 per cent; manic-depressive psychoses, 16,3 per 
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cent; psychoses with cerebral arteriosclerosis, 10.6 per cent; general 
paralysis, 9.9 per cent; and senile psychoses, 9.1 per cent. These 
five classes accounted for 2,069 of the new admissions, or 70.8 per 
cent of those for whom diagnoses were made. 

The following table shows the number of patients in the hospitals 
and on parole on May 31, 1930: 








Patients on books May 31, 1930: 
87, 170 433 164, 603 


In hospitals ° 
On parole or otherwise absent, but still on books 9, 847 4 17, 398 


97, 017 » 182, 001 

















Of the 182,001 patients, 9,847 males and 7,551 females were on 
parole or otherwise absent but still on the books at the end of the 
month, 10.1 per cent of the males, 8.9 per cent of the females, and 
9.6 per cent of the total number of patients. 


INFLUENZA, FEBRUARY 21 TO MARCH 12, 1932 


In the table following are presented the influenza case rates, by 
weeks, per 100,000 population, annual basis, in geographic groups of 
States, as indicated by weekly reports, for the three weeks ended 
March 12, 1932, and similar rates for the seven weeks from February 
22 to April 11, 1931. The rates are calculated, in groups and as a 
whole, on the reported cases and estimated populations of 35 States, 
the District of Columbia, and New York City. The States included 
are the same as shown for a similar table on pages 571 and 572 of the 
Public Health Reports of March 4, 1932. Complete figures are not 
available for the States which are omitted from the table. 


Influenza case rates per 100,000 population 





Week ended— 
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GENERAL CURRENT ee WEEKLY REPORTS FROM 


The 98 cities reporting cases used in the following table are situated in all 
parts of the country and have an estimated aggregate population of more than 
34,050,000. The estimated population of the 91 cities reporting deaths is more 
than 32,490,000. The estimated expectancy is based on the experience of the 
last nine years, excluding epidemics. 


Weeks ended March 5, 1932, and March 7, 1931 





1932 Estimated 
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City reports for week ended March 5, 1982 


The “estimated expectancy” given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease 
under consideration that may be expected to occur during a certain week in the absence of epidemics. It 
is based on reports to the Public Health Service during the past nine years. It is in most instances the 
median number of cases reported in the corresponding weeks of the preceding years. When the reports 
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are 
excluded, and the estimated expectancy is the mean number of cases reported for the week during non- 
epidemic years. 

If the reports have not been received for the full nine years, data are used for as many years as possible, 
but no year earlier than 1923 is included. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicable to compute the estimated expectancy. 





Diphtheria Influenza 





Chicken 
Division, State, and | oy cases| Cases, 


city reported |estimated| Cases | Cases | Deaths 
expect- | reported | reported | reported 
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City reports for week ended March 6, 1932—Continued 








Chicken 
[rep cases 


Division, State, and 
city 








EAST NORTH 
CENTRAL—continued 
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City reports for week ended March 5, 1932—Continued 





Diphtheria Influenza 





Division, State, and Cases, 
city estimated) Cases 

expect- | reported 

ancy 





EAST SOUTH 
CENTRAL 


Kentucky: 
Covington -...... 


Memphis.......- 
Nashville 


Little Rock 
Louisiana: 
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City reports for week ended March 6, 1982—Continued 





Smallpox Typhoid fever 








Whoop- 
vision, State, Cases, sis, cough, 
= and city esti- | Cases cases 

mated; re- re- 
ported ported 
ancy 
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City reports for week ended March 5, 1932—Continued 





Scarlet fever Typhoid fever 








ivision, Sta’ Cases, Cases, 
™ and city 1: esti- | Cases Deaths esti- | Cases | Deaths 
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mated} re- mated| re- re- 
ex pect-| ported ported ex pect- ported 
ancy ancy 
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City reports for week ended March 5, 1932—Continued 





| 
Tuber- 
| | culo- | 


™ 


Cases, | 


Scarlet fever Smallpox Typhoid fever 








Division, State, Cases,| Cases, 


| sis, , 
and city esti- | Cases | esti- | Cases | Deaths deaths} esti- | Cases | Deaths 


mated} re- |mated! re- re- re- jmated| re- re- 
expect-| ported expect-| ported! ported ported jexpect- ported! ported 
ancy ancy ancy 





WEST SOUTH 
CENTRAL 


Arkansas: 
Fort Smith_... 
Little Rock... 
Louisiana: 
New Orleans - - 
Shreveport - ..-. 
Texas: 
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San Antonio__- 


MOUNTAIN 


New Mexico: 
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California: 
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Poliomyelitis (infan- 
tile paralysis) 





Division, State, and city Cases, 
esti- 
mated 
expect- 
ancy 





MIDDLE ATLANTIC 
New York: 
Rochester 


New Jersey: 
Trenton 





Philadelphia 
Pittsburgh 
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City reports for week ended March 5, 1932—Continued 





Meningo- 


Lethargic en- 


Poliomyelitis (infan- 











meningitis | ePhalitis antes tile paralysis) 
Division, State, and city Cases, 
esti- 
Cases} Deaths | Cases}Deaths | Cases| Deaths | mated | Cases; Deaths 
expect- 
ancy 
EAST NORTH CENTRAL 
Ohio: 
0 a ae 1 0 0 0 0 0 0 0 0 
Indiana: 
Spenapelts UE A pe Re 7 5 0 0 0 0 0 0 
ois: 
gE ES aes aay Os 3 1 0 6 0 0 0 0 0 
Michigan: 
a Seen es 0 0 1 1 0 0 0 0 0 
ESC a ES 1S 0 0 0 1 0 0 0 0 0 
WEST NORTH CENTRAL 
Iowa: ‘ 
EE SS eee ee 1 1 0 0 0 0 0 0 0 
Se 1 0 0 0 0 0 0 0 0 
Missouri: 
CO eS eae 1 0 0 0 0 0 0 0 0 
a SE ee 1 1 0 0 0 0 0 0 0 
Nebraska: 
0 LE SE es eee eee eres peed 1 0 0 0 0 0 0 0 0 
SOUTH ATLANTIC 
Maryland: 
ee ee 1 1 0 0 0 0 0 0 0 
District of Columbia: 
RES SER Ae Eee 2 1 1 0 0 1 0 
Virginia: 
ee eR 1 0 0 0 0 0 0 0 0 
North Carolina: 
REE SESE Res 1 0 0 0 0 1 0 0 0 
Winston-Salem.................. 1 0 0 0 1 1 0 0 0 
South Carolina: 
I 0 0 0 0 1 0 0 0 0 
Georgia: 
PN Fa. dac cacintavncetanuniell 0 0 0 0 4 0 0 0 0 
EAST SOUTH CENTRAL 
Kentucky: 
EAST PAS ee 0 0 0 1 0 0 0 0 
Tennessee: 
RES Se ee ee 0 1 0 1 0 0 0 
bama: 
SS EEE Te 0 0 0 1 0 0 0 
WEST SOUTH CENTRAL 
Louisiana: 
i a 0 0 0 0 1 0 0 0 0 
Ghroveport............-.....-...-- 0 0 0 0 0 1 0 0 0 
Dallas..... ee 0 o| 1 1 0 0 
MOUNTAIN 
Montana: 
TES Wek atBnsictccnceccenée 0 1 0 0 0 0 0 0 0 
PACIFIC 
California: 
Los Angeles. .................... 1 2 0 0 0 0 1 3 1 
UND 6b inpncctinnenanene 0 0 1 1 0 0 0 0 0 
































1 Rabies in man, 1 death at Detroit. Mich. 
*§ Typhus fever, 5 cases at Savannah, Ga. 
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The following table gives the rates per 100,000 population for 98 cities for the 
5-week period ended March 5, 1932, compared with those for a like period 
ended March 7, 1931. The population figures used in computing the rates 
are estimated mid-year populations for 1931 and 1932, respectively, derived from 
the 1930 census. The 98 cities reporting cases have an estimated aggregate 
population of more than 34,000,000. The 91 cities reporting deaths have more 
than 32,400,000 estimated population. 


Summary of weekly reports from cities, January 31 to March 5, 1932—Annual 
rates per 100,000 population, compared with rates for the corresponding period 


of 1931} 
DIPHTHERIA CASE RATES 



































































































Week ended— 
Feb. | Feb. || Feb. | Feb. || Feb. | Feb. | Feb. | Feb. || Mar. | Mar 
7, 13, | 14 || 2 | 21, | 27, 5, 7, 
1932 | 1931 || 1932 | 1931 || 1932 | 1931 | 1932 | 1931 |} 1932 | 1931 
of p> a 

ee aeeee 78| 278 73) 67 72| 68 64 70 || 62 73 

New England___....- 48| 84 65} 75|| 108| 70 65| 89!) 48 106 
Middle Atlantic___-- 73| 83 75} 53) 65) 64 72; 6) 68 61 
East North Central... 79 96 74 85 57 66 | 45 78 | 66 75 
West North Central - 81 99 89} 55 85| 50 66; 55 49 71 
South Atlantic... __- 84| 275 59| 59 g| 47 6| 7) 7 93 
East South Central -- 87 53 87 53 75 59 46 59 | 35 29 
West South Central 152} 156/} 168} 118|| 158| 186 | 119) 132]] 102 118 
Mountain.........- 60; 78|| 103| 7 62| 35 9| 877 9 61 
PadlbiMectsiieereetenccerd 7 69 63} 49 47| 50 67} 87 | 87 63 

t 
MEASLES CASE RATES 

98 cities............--- as | 2473 || 438} 521 || 533 668 | 871} 703 | 608 | 769 

New England............-.- 2,322| 602 |/2,008| 534|/ 1,589| 541 1,510! 635 || 1,740} 909 
Middle Atlantie_-.---.-.--- 226| 353 || 253| 398|] 384| 652/) 466/ 645 | 874 
East North Central....----- 321| 151 || 364] 183|| 577| 254|| 500| 300) 919/ 369 
West North Central--.....- 172 | 1,489 || 182/ 1,314 || 197 | 1,087 || 226; 874|| 241 643 
South Atlantic............-. 196 21,2096 || 245/ 1,820 || 359 | 2,206 || 82/2805 || 424| 2,241 
East South Central ----....- 0 | 1,034 17| 904 12 | 1, 134 | 0} 1,051) 17] 1,046 
West South Central_.-...-_- 198 3 17 || 251 || 234) 2) 257 68 
Mat cotihiencathedees 284/1,123 || 198| 687 || 138/ 1,566 || 250 )@,210) 198| 1,331 
Padillicccncactnntceiedtenbid 1,138; 112|| 931] 169 || 1,125| 243 1, 296 | 1,313| 347 

SCARLET FEVER CASE RATES 

CR MID. 5 piccdvesu 348 | 9320 /] 385| 348] 417| 346|| 441 | 373 | 475 | 348 
ne } -_— 

New England__......-....-- 705| 534/| 630; 683 || 738) 5889|| 673| 606) 666 527 
Middle Atlantic--..-......- 445| 304)) 546| 322]) 631| 342|) 604) 381 || 777) 359 
East North Central_........ 325| 331 |} 385| 375|| 356] 353|| 372] 364|| 382) 346 
West North Central__....-.- 284| 480|| 233| 47 241| 497|| 248/ 509|) 231 492 
South Atlantic._...........-. 245 | 2305 239 320 231 305 2s84 364 312 354 
East South Central _-------- 133| 423} 127| 382 75| 634|| 121| 558 87 405 
West South Central._...-_-- 106; 88 49| 105 139 86 | 125 66 71 
Mountain..........-c----- 250| 261|| 172| 400|} 267| 296|| 172| 305|) 155) 305 
Paulie. . c304.cndbacthedves 116; 145|} 100) 123]} 128| 4/| 124| 145] 158 123 









































See footnotes at end of table. 
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Summary of weekly reports from cities, January 31 to March &, 1982—Annual 
rates per 100, * peace compared with rates for the corresponding period 


of 1931 —Continu 
SMALLPOX CASE RATES 





Week ended— 
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TYPHOID FEVER CASE RATES 
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1 The figures given in this table are rates per 100,000 population, annual basis, and not the number of 
cases reported. Populations used are estimated as of July 1, 1932 and 1931, respectively. 
4 Columbia, 8. O., not included. 





FOREIGN AND INSULAR 


SUSPECTED PLAGUE ON VESSEL 


On February 15, 1932, the S. S. Cadacceus arrived at Avonmouth 
Docks, Bristol, England, from Rosario, San Lorenzo, and Buenos 
Aires, Argentina, loaded with grain. On quarantine inspection, a 
member of the crew was removed to the isolation hospital for observa- 
tion with a tentative diagnosis of plague. The disease had its incep- 
tion some three weeks before the patient came under the observation 
of the authorities, and the distinguishing symptoms had passed. An 
inspector sent by the British Ministry of Health came to the conclu- 
sion that the case was not plague. Only one rat was found on the 
ship. However, the crew’s quarters and effects were disinfected and 
the entire crew was placed under surveillance, but no additional cases 
have been reported to date. 

CANADA 

Provinces—Communicable diseases— Week ended February 27, 1982— 
The Department of Pensions and National Health of Canada reports 
cases of certain communicable diseases for the week ended February 
27, 1932, as follows: 





Lethar- 


| gic en- Poliomy- 
cephalitis 


Disease 





Prince Bewand Wil * cj cndcocctuicnecostencennaine’ 


























1 No case of any disease included in the table was reported during the week. 
? No report received for the week. 

Quebec Province—Communicable diseases—Week ended February 27, 
1932.—The Bureau of Health of the Province of Quebec, Canada, 
reports cases of certain communicable diseases for the week ended 
February 27, 1932, as follows: 





Cases Disease 





Chicken pox Puerperal septicemia 
Diphtheria Scarlet fever 
Tuberculosis, pulmonary-_.............-..-.- 
Tuberculosis, other forms 
hoid fever 
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ITALY 


Communicable diseases—Four weeks ended October 18, 1931.—During 
the four weeks ended October 18, 1931, cases of certain communicable 
diseases were reported in Italy as follows: 





Oct. 12-18 











BaBok. 


Diphther 
Dysentery 
Lethargic encephalitis 


83.8 





























LATVIA 


Communicable diseases—December, 1931.—Cases of certain com- 
municable diseases were reported in Latvia during the month of 
December, 1931, as follows: 





Disease 








Scarlet fever 
F Ng 9 





Typhoid t fever. 
Typhus fever 
Whooping cough 














MEXICO 


Tampico—Communicable diseases—February, 1932.—During the 
month of February, 1932, certain communicable diseases were re- 


ported in Tampico, Mexico, as follows: 





Cases | Deaths 
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